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A Differantial Gene Expresaion in Microgravity
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accomplishing scientific goals.

In-Situ Measurement and Control
Genomics/Proteomics Technologies
Biological Information Processing
Bioimaging Systems
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Cellular Biotechnology Objectives
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1992

1995

1996

1997

*s Produce normal mammalian organ culture
s Develop model for metastasis of colon cancer cells to the liver

*s Develop cell culture models of immune dysfunction using human tonsilar tissue
*s Grow cell cultures of endangered cetacean (bowhead whale) kidney

*» Demonstrate unique glycosylations in insect cells expressing human genes

2000 *» Demonstrate coordinated beating of engineered cardiac tissue, showing spontaneous contractions
at a rate of 45 beats per minute
s Develop a process for propagating a pathogen in a 3D tissue mass
2002 ¢ Produce 3D tissue-like aggregates of muscle cells from solid fat
*¢ Direct nerve cell growth by stimulating gene sequences by time varying electromagnetic field
2003 * Produce the largest co-culture of prostate cancer/bone cells




Applications to Human Health Issues on Earth and ISS...

& growth and human immune system response
nalitissues for sensitivity to chemotherapy and hormonal therapy

= Studying the mechanisms involved in'bone loss related to microgravity

= Using analog microgravity cultures to)detesmine the optimal characteristics of tiny glass particles for
ng bone tissue

o theltNASA/NIH Center for Three Dimensional Tissue Culture which provides researchers an
to develop new model systems for diseases whose pathology cannot be reproduced by merely
g the righ n monolayer culture.

INFECTIOUS

Human immuno eticiency virus (HIV)

= Ebola virus — Using the bioreactor to grow cultures—rather than using live animals — in the study of how
the Ebola virus 1s transmitted.

= [ yme disease virus — Studying Borrelia, the etiologic agent of Lyme disease
s = Model for Salmonella pathology in engineered colon tissue

ACUTE IN JURY AND = Using bioreactor to grow cartilage cells on biodegradable scaffolds

= Using the International Space Station to produce models and transplantable cartilage tissues that could

RECONSTRUCTIVE revolutionize treatment for joint diseases and injuries

SUR GERY = [nvestigation of cytokine synthesis in analog culture to address wound healing

DRUG EFFIC ACY = Facilitating testing of drugs to determine their safety without using animals and reducing the need to use
human volunteers in final testing

= Supporting space research on an enzyme that HI'V needs to reproduce to define the enzyme's structure so
that effective pharmaceuticals can be developed to inhibit the HIV virus




Cellular Biotechnology Research: Countermeasures
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Why cellular research for coun
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i response to microgravity.

responses 1S necessary to explain and control
ace critical to the exploration and development of
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= [Understanding cellular-le

human adapta
space.

= Shorter generation times of bacteria and human cells provide early

inroads to a better understanding of adaptation of life to the space
environment

.



Cellular Biotechnology Research Questions
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“apabilities

m Structure-Directed
Combinatorial ' J[1Chemistry

m High-Throughput Screening
m Assay Development
m Preclinical Trials (in-vitro and in-vivo)
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spnomics Initiative:

stallization Results

Soluble Diffraction Structures
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automated image
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perfo m |'screens of crystallization space

* Microfluidics a&hed to crystallization







ontrol off vapor diffusion experiments for optimization
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May find' crystallization trends/families
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‘ Diversified Scientific, Inc.
__.*‘ Innovating crystallization growth technology since 1996

Intelligent Crystallization Platform™

1601 12th Avenue South
Birmingham, AL 35205

205.930.0001

info@dsitech.com
www.dsitech.com

Intelligent design tool for

crysthllization rolEE Allows for slow progression to

supersaturation, nucleation,

Develop optimizations basedg and decreased growth rate

upon incomplete factorial
sampling algorithms, grid
screen algorithms, or user-
specified, custom conditions

Build optimization screens derived from all outcomes, including failures with
neural network technology
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Topaz Microprocessor
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